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DIFFERENCES IN BONE FORMATIONWITH CARTILAGE LOSS DETERMINES
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Purpose: Subchondral bone remodeling is known to play a role in Os-
teoarthritis (OA), but the precise nature of those changes in initiation
and progression is under debate. Generally, in OA, as cartilage is lost
trabeculae in subchondral bone thickens. Our previous study determined
that a small group of OA patients exhibit slow bone formation and do not
fall into this norm. In an effort more accurately deﬁne this phenotype we
investigated changes in the mean area of trabecular spaces (0.1–1 mm2)
with cartilage loss. We also compared this data to the Trabecular Space
(TrabSp) data calculated by microCT, which represents the mean TrabSp.
We hypothesize that phenotypic differences in subchondral bone formation
inﬂuences osteoarthritic susceptibility.
Methods: To characterize subchondral bone changes, we performed mi-
croCT analysis on femoral condyles of surgically discarded total knee
arthroplasty (TKA) tissue. We compared subchondral bone changes in the
lateral (full thickness cartilage) to the medial (no cartilage) condyle from 18
medial compartment OA patient and 3 control samples (full thickness carti-
lage on both condyles). MicroCT data included BV/TV, trabecular thickness,
trabecular spacing and mean density. Other data collected included: Age,
BMI, OARSI score, average cartilage thickness, average subchondral bone
thickness. The percent change between trabecular spaces in full thickness
lateral condyle subchondral bone was compared with the subchondral
bone of completely denuded medial condyle lesion areas. Additionally, 100
sequential image slices were exported from the microCT for analysis of
mean area of small trabecular spaces (0.1–1 mm2) in Image-Pro plus.
Results: A comparison of the percent changes in the mean area of trabecu-
lar spaces (0.1–1 mm2) between non-lesion (full cartilage) and lesional (no
cartilage) samples in 18 patients resulted in two clearly different cohorts.
In one cohort (67%) the trabecular space decreased with cartilage loss
and in the second group (33%) the area increased. A group of 3 samples
with no visible cartilage damage between the medial and lateral condyles
was analyzed as a control and showed no change in trabecular spacing
between lateral and medial condyles. These values were compared with
the trabecular space data generated by microCT. Our data suggests that
during the process of subchondral bone remodelling, some individuals tend
to form more bone (% change in area decreased, trabecular spaces became
smaller, bone becomes more dense) while others tend to form less (%
change in area increased, trabecular spaces became larger, bone becomes
less dense).
Conclusions: The data from this study indicates that people with in-
creased bone formation associated with cartilage loss have a greater risk
of developing OA. This result conﬁrms the inverse relationship between
osteoarthritis and osteoporosis that has been reported. Although our study
is preliminary, we speculate that those who form bone more quickly have
increased potential for biomechanical stresses in articular chondrocytes,
would experience faster cartilage loss and have an increased potential for
micro-fracture related acceleration of articular cartilage degeneration. A
more in-depth analysis, with a larger sample size will be important to
understanding how these variations in subchondral bone formation relates
to the pathogenesis of OA and it’s relationship to osteoporosis.
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COMPARISON OF GENE EXPRESSION PROFILES BETWEEN NORMAL AND
SCLEROSIS REGIONS OF HUMAN OSTEOARTHRITIC SUBCHONDRAL BONE
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Purpose: Osteoarthritis (OA) is the most prevalent form of arthritis and is
characterized primarily by the degeneration of cartilage and subchondral
bone remodeling. Recently, increasing evidences support the involvement
of subchondral bone in the cartilage destruction. However, methods of
extracting good quality RNA from underlying subchondral bone (USB)
without cartilage remaining were not available. In our study, a novel RNA
extraction protocol was developed to overcome these problems (Figs. 1 & 2)
and searching for differentially expressed genes in the USB of osteoarthritic
Figure 1. Schematic of a novel model for subchondral bone isolation. Home-made drill
and bone saw sets were used for tissue grinding. For RNA preserving, all processes were
manipulated in liquid nitrogen (below -30°C.
Figure 2. RNA quality estimation. (a) Graphical analysis of the RNA integrity on the Agi-
lent 2100 Bioanalyzer. (b–e) RNA quality obtained by different isolation approaches were
estimated. Good RNA quality could be obtained by our methods.
patients.Furthermore, our aim is to investigate the changes in USB sclerosis
focusing speciﬁcally on the early changes and try to understand what
causes this shift.
Methods: Each OA tibia plateau was divided into two parts: one is the outer
lateral tibia as relative normal region and the other is the outer media tibia
without cartilage remaining as sclerosis region. To detect any alteration in
genes between these two areas collected at surgery from the knee tibia
plateau of patients undergoing total knee arthroplasty for primary OA, RNA
